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Cryptographic Section 
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1* Chronological Sequence of German Code Book. 

2. Inquiry regarding a Machine (probably intended to 

produce the following Schablcnen? ) 

j5. Request fox' funds and paper to produce Forms for a 

Secret Cipher System. 

4. The Tangenstafel (Additive book). 


/ • * 

.-v 


u . 


‘Charges Saver 1926 

numbering devices, presses, etc.. 

(For producing one time pads?) 


1. 


2 . 


2 . 


3 


4. 


7. 


Various items of equipment considered or owned by 

the Code Section. 


8. 
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GERMAN CODE BOOKS 


Berlin 22 IV 1925 

The K u e r z un ge a at zb uch (condensing code), now about three year's old, 
is out cf date and used up. The manuscript of this new code back, 
which is a reel i improvement over the old one in respect to potential 
saving in telegraph oharges and in praotioal use, is now oomplete. 

It has been shown to E*S 0 Mi t tier and Son, which firm printed the 
old book, for an estimate which is enclosed. 


It is respeatfully re cues ted that authorization for printing 
by E.&. .it. tier and Son bo given as promptly as possible* 

(signed) Selchow, 

' ' '• •' " (Sheet 2 94) 

To Section IB. ’ 

[This Code Nr. 2 was printed and put into use as shown by the 
next item] 

The Gorman Code Book (Nr. 2) which was printed in an edition 
of 500 copies and distributed to offices abroad 1 Sept. 1925 for immediate 
use is now used up to the point wire re only 50 copies remain in stock. 


At the normal rate of use these will be exhausted within a year 


X 


I request making provision so that 'when the present stool 

is used up no break in supply of codes be permitted to occur* 

• • 

Berlin 11 Oct. 192? 

(signed) Mattelot (?) (Sheet 501) 

• * 

• • # # . t 

# • , t # • m * • • ^ 

German Code Book Hr* 5 and a hew English Code Book (Nr*l) was 
requested 15 Nov* 1 950 and estimates submitted* A supplement was ordered 
(Ergocnzungsheft Nr*?) end bill was rendered. 24 Ccpt 0 195‘i: 


700 DeutsohesSatzbuoh 3 52 1/2 sheets 8vo 


300 c-xtra of 1st 16 pp 
50 extra last 22 pp 


500 Ergoenzungshoft 1 total bill 15595 JQd 


(Sheet 128) 


The English Code Book was put out at about this time in 
100 copies 23 1/2 shoots 8vo at a price of about 3030 KM. (Cf .Sheet 131) 


By Nov*1 930 the French Code Book had been reprinted once, dates 
of original printing and second printing not found* (Original 19^7) * 

%• • 

• • 

(Deutsches Satabuoh Nr *4 was issued with cover letter dated 
28 Aug. 1940 and used up to the surrender in 1945)* 
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R.WrP* 

Note: Vi ho: i the "ten letter " codeword went out a new 0 page 
act of instructions for Cod© Book Hr. 3 was issued on or abwUt 

14 July 1953. 

(Sheets 1 39-140) 

Instructions for English Oodo (Sheets 3“10) and German Code-book Nr. } 

(Sheets 11"*26) a 


Tic 1 'ia 1202 


Berlin 8 Feb* 1926, 


Referring to my conversation today with hr, V.h.W* Krause 
i request remittance of 600,00 R.il, for production of Schob- 
lenon (Forms) far a secret cipher system* 


I request 
grade or scratch 


that th,« necessary 5000 sheets of Konzeptpapier 
paper) be placed pc my disposal through 


(low 


the 


Procurement Office. 


(Signed) Belcho* , 


Ticom 1282 


Berlin 13 Jon, 1925 


Referring to your conversation with R. R, Lahglotz I beg to 
inf c. rm you that fox’ aorae special work (copying down cipher tel- 
egrams) (the procurement) of 0 Mercedes Sloktron - with electric 

operation end leilens aha! t uiig (line spacing ?? ; ie 

under consideration. The machine would hove to have 

1 row of numbers 0 - _1 9 
spacing set for groups of five (?) 

Between each two numbers 1 space, after each 5fch number a dou- 
ble space. The complete form s.n which cipher t.elc rams are 
written down is shown by the enclosure. 


xn a 
much 


I should, appreciate & prompt reply whether 
position to deliver this special machine and, 
it would cost. 




your arm 
iJ s< how 


1 r 


To loiter Neumann 
Representative of the Firm 
Ferdinand s .... 


- 2 - 
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Tangens tafel 


(sheets 94-111) 


The additive bock, which was first called iili.U, (or blNNb ) 
Tsf el bat changed to TMGENSTAFEL before printing, wao issued 
in on edition of 2JC copies, the bill for 501 5 Hid. is dated 

Nov, 6 1936* 

• Proof of 0000-0049 (105-106) and sample paries 57-53 - 
lines 2300-2399 (110-111). printed at the RC i chs d r unclce r e i . 

A conversion table (Umsatatafel) to be pasted inside the 
cover of each aopy is men.ti ned (101).' 

* 

(The OibiDTiii'SL , a similar book of additive, % as first noted 
in traffic 10 IV 42, long pi* ter the records i included, in 
this document) . 
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Charges Saver (Gebuehrcnsparor) 1926 


To save on message charges under the 
rule conversion tables were issued. These 


ten-letter’* code 
• ere in two carts: 


a three digit - throe letter table, for 000 - 999 and 

00 - 


a two digit - two letter .table 


for 


99 


so arranged as to convert number groups into " pronounceable'* words 
of five letters which were then combined in oairs tc 

w 

racke the text of the message as transmitted. 

There is also mention of an " Urns at z t af el" (conversion 
tabic) but no instructions as to use ware noted. 

The C-ebuehrensparer 1926 went out of use when the "ten 

letter’ 1 codeword went cut, or it may have been aup .lacted by 

a later edition which went out in 1953. 

(bheots 139-140) 

» 

(sheets 33 , ~51} 
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GEE Machine, - Pad printer (?) 

A British source states that German Government in 
1525 purchased from Loranoo Ltd. Engineers a cipher device for printing 
numerical (additive) keys and that a second was purchased in 
1^23 and a third in 1932, The rooords included in Tioom 1282 made no 
mention of British machines. 

Machines whloh apparently were for this purpose were 
purchased from the German firms Otto Krebs and Olemene Mueller 
in 1925> 1927 and 1933 a these vere for the Cipher Oeation 
of the Foreign Office. 

Apparently high speed Job presses (Tiegeldruck-bchnell- 
preese) with automatic (pneumatio) feed - aside perhaps 
from the first - were fitted \iith special frames Holding 240 
steel wheels with the digits engraved thereon according to 
specifications (in 1927 an estimate was given for sets of 250 
wheels *• purpose not evident). 

The chief items dealing with purchases and r pairs ..iay 
be sumnarised. chronologically: 

1925 Ihimeriorwexk delivered 16 Oct. 

Offer of one with 43 Werlce (groups ox’ five wheels?) 

14 Nov. 5000 RU. 

Recommendation that press built by Maohinenwerk 
Augsburg-Nuerriberg (Akcidenspreoee) be purchased. 

1926 Offer of new press (few details) 24. h. v. 

Estimate: motor, belt, eto. 29 Nov, II42.5O HU, 

1927 • estimate :n frame and 2 eats of wheels (4-30) 

bill (for same?) 22 Oot. 17800 RM 

Offer of (frame?) 250 wheels - 5 types - 19 May 


1923 12 June; Report that it is impossible to get out 

oiphor material promptly with present equipment 


1929 

es tiioate on 240 new wheels 

19 Jan. 



1930 

paper mois tenors and motor 

1 2 opt. 

267.50 

m 

1931 

repair bill 20 Jan. 

> 

4-83 , 75 

HR 

■ 1 1 • 

repair bill, includes moving machine 

to 



another room, 

22 May 

6275 . 00 

RM 

1933 

repairs on 1927 machine 


302 . 75 

HM 


offer 10 Jon. of sceoial frame and wheels 



supplied by June 


11200. 00 

HR 

1935 

repair bill 

15 March 

833, 60 

RM 


motor & 

16 May 

663. 00 

RM 


repai re 

13 June 

310, 50 

Rli 


repairs 

18 Oot. 

436. 00 

RIvl 


overhaul needed 

Dec. 



1936 - 

repairs on 1933 machine 

Dec 

| 

36, 00 

RM 
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TICvW. 1232 


Selected Items 


Estimate i'or a N umc r i o rv .'ei k. 


1 9 Lay 1 927 


Offer 1: . . .. . ..f pkq cipher wheels, engroved to 

i „ a Numeric rwerk consisting oi -O u t J 

speeificatiuns. 

" Shaft bearings divided 

each row of numbers interchungeaole 
each i^ur of numbers interchangeable 

cac., s-vju,. numbers can oe remov 

5 go are cipher wheels engraved to specifier cion 

/ugsohieno (drew-bars??) to run on boll bearings 

(written in: Raianensug doppelseitexg; 


3. 

4. 

5. 

64 

7. 


^umei-ierwerk consisting of 250 cipher -wheels engraved, tc 
specifications, 

individual wheels interchangeable 

eaoh row of numbers interchangeable 
eaoh group of numbers interchangeable 
divided shaft bearing and divided shaft 
Rahmenaug doppelseitig, ending in middle, Sugschien© to 

run. on ball bearings 

fine adjustment of each row of numbers by micrometer screw 
corresponding change in the Zttg of the raaculne ^ 

set of spare cipher she . Is with Vorder**und IIiu -.ergreii or, 

6 spare shafts. 


2 . 

3. 

4* 

5. 

7. 

8 * 

9, 


5 A % 


Of for 3: 

1. A Numeriorv/erk consisting of 250 cipher wheels engraved 

Epeaifia&tlona . 

2 . individual wheels interchangeable 

3 . 250 additional cipher wheels engraved to specifications van 

Vorder ** und iiintergreifer to go with them. 

4 . who els mentioned under 3 likewise to be interchangeable 

individually. 

5 . divided shaft bearings and shaft 

6 » oach indi vidua}, group of numbers interchangeable 

7, automatic Vers tellung (stopping ?) for one of each group of 

5 wheels « 

A 

8 , device for Vers tell ung (stopping) the carrying (Transport) 

eaoh number at a different count, 

9 , each row of numbers interchangeable 

* 10 . Rahmensug doppelseitig, ending in middle, Zogschiene to 
■ run on ball bearings. 

11 * fine adjustment of each row of numbers by micrometer sorow 
12 . each row of numbers can be removed from frame separately 
13* corresponding alteration of Zug of the machine 
14 . various spare parts 

(Submit tod by Clemens Lao tier, no price given on sheets) 

(Sheets 161-164) 

Picture 01 ’ Tiegeldrudc-Bohnollpresse Original " 7 rill ant * 1 

(Sheet I. 60 ) 

Bxcerp t of bill (seemingly for 136331*00 RM) asking balance 

(Sheet 165) 

(No information an to what was purchased) 

1 June 1931 
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Pad printer (?) 


In the course of time some parts of Nmnerie nvcrk Kr.1 
have gotten eo they no longer function properly, Furthermore 
oil the Vorder- und Hint-ergreifer (front and rear pawls 

or fingers?) need to bo replaced. Moreover the frame for the 

% 

matrices (printing wheels) is slightly bent and must be 
straightened and the play of the individual '..erke (sets of 
five wheels?) needs adjusting, {Several printing wheels 
need to be reengraved. 

These repairs are needed because about 1COQQOO prints 
have been made. (Sheet 120) 


In consequence of very heavy use some porta of the 
Secret Printing machine (Geheim-Druckmaaohine) , in particular 
the Numerierwerk, are no longer in dependable operating 
erudition and must therefore be repaired, According to oral 
statements of the firm G .Mueiler the cost of going, over the 
defective parts will be some 450.00-500,00 HA, 

Submitted- to Ministerial Director Koester with the request 
that this expenditure for repairs be approved. 

Berlin 20 Jan. 1932. 

(signed) Belchow. (Sheet 119) 

10 Nov. 1932, 

Referring to drawings and calculations made, I offer the 
fallowing estimate: 

1. Special frame for high speed press with 240 automatically 
stoppable steel wheels t each wheel rotatable according to 
specifications and ell interchangeable (added: with Vorder ;reifer 
which are all interchangeable and differently abgestuft 

11400 hi ; 

2. all wheels eleven part but with Vordergreifer which are 
all interchangeable and differently abgestuft 13-»00 ill 

3. all wheels twelve part but with (Vordergreifer which are 

all interchangeable and differently abgcstuft and equipped 
with cranks) 15400 HM 

I guarantee perfect operation and request order 

Respect fully 

Otto Krebs (Sheet 66) 



Berlin 3 April 1933 

Construction of the special framework for speed press or- 
dered from. Otto Krebs on 27th and confirmed on 31 st iiaroh 1 93 J : 


S 


:;?t } automatically 


Special framework for special press with 21-0 ten 

steppable steel wheels drive double Bug (’’double 
numbering"?), engraved end rotable according to specifications of Foreign office, 
all interchangeable ; with Vordergreifer which are interchangeable and 
abgestuft according to specifications of the Foreign Office and 

are equipped with cranks; also delivery of 12 spare Vordergreifer of like kind. 


I 

Q «!>•» 





L)LL.Lr/\3C5ir ieju 


REPRODUCED f~ j ,-E N'AT.'ONA 



ARCH! .'ES 


:hority P (I iZSI Ll 


By _£QNARA Date utJ^iL 


\ 



'g-e-P 4W»-0Jft-fi-S' 

The above 240 wheels are being made interchangeable with 
those now in the Foreign Office 

For the firm of Otto Ibrebs, (Ghoet 46) 

Secret traffic, which had previously been relatively light, 
has increased greatly in the past month or so and in view of the 
Military Attache material and of the present political situation 

may be expected to become very heavy. « 

Sven with light traffic it would have beon necessary so I 
pointed out in my estimate of 3|Doo* 1932, to procure another modern 
special numbering machine to inrsure epeody [ reduction and security 
oi’ keys . 

c 

The using up of keys, accelerated by the increased traffic 
makes this necessary now if a prompt supply of keys is to be 
assured because with present resources no reserve a an be built up 
and in cese of any break down an interruption of supply would ensue. 

t 

Therefore I earnestly request a grant of BM 11200 for the 
purohase of a machine according to the attached estimate. 

Submitted to Roferat I D» 


Berlin 27 Dor oh 1 933. 

(Signed) Sleohow. (Sheet 63 ) 

Estimate: Repair of press 

Berlin 4 Dec. 1935 

At the request of the cipher section the following estimate 
on repairs to the Sohnellprefl3e-Spezialtiogcl delivered by us 
in December 1926 is submitted: 


h^Benatuhl-Gegendrucki'edorn* and appurtenant parts to be replaced 

AunrucckungMoa 'Y/Glzenetuhls to be adjusted 
Zughakon und Gcstaeiige* to be fitted 

1 pair narrow and 1 pair wide Grcifer* , including screws and 
Huelebn* , to be made, compressed air tubes and oonneoti.vns for 
the feed to be replaced along with new auction cups, 
device to be constructed for setting feed arm so that when 
obgefahren it cannot change position, 
valve on air pump to be repaired and adjusted, 


The foregoing, including material and mounting and parts 
enumerated, would oomc to Rl.i 227.00. 

Mit deutsohem Gruss 

Clemens Dueller (hheets 77*73) 

* Walzenstuhl, probably the mounting of the ink rolls 

Go gendr uckf e de rn - counter springs 
Ausrueckung - perhaps release of i raking rolls when press runs euipty 
Zughakon und Gestacngo •» ?? draw hook find bars ?? 

G-reifer *■ fingers, pawls? Hue! sen *» may be collars here 
abgefahren - ?? abf&hren «- to drive off. iiiiaht be : 


4* 

In 

ft 


the track ?? 


gotten off 


7* 
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Various items of equipment considered 
or owned by the Coda section of the 

Foreign Office. 

SOTAHUl'iT ; used to raultilithograph incoming messages (159) 
in need of repair; photo (325) : shield needed to protect 
female operator (1 02-104) ; repairs neoea: ary on both "old 

and new" machines - 1936 (81-95) i (see also 52-53, 339)* 

ELootric Gluepot: (126-128, 302-308) aost 30-35 8M. 

Perforators; Several styles considered (53, 129-134, 139* 

141, i 60) , Pioturea, and one plate of typos of perforation. 

Cutters (trimmers) ; (47, 139-141)* 

Paper shredder: several types considered, some uoed. 

(176, 249: 264, 330-333, 335: 126-128). 

Envelope folder; (54-57, 66-69), 

Leica Film Viewer, 72 HM. 

AlffilDEMZKASTEN (job printers table with oouipartments for frames 
at one end and type fonts'??) also some type, (54-57, 66-69) * 

•Dust remover (pneumatic ?) for type equipment, needed 

to decrease danger of load poisoning. (311) 

m 

Doilygraph (?): seemingly a telepVione recorder, price 1330 2L1, 
was considered for Berlin-Beme oircuit but apparently not pur- 
chased. 
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On Sequences In Permutations 
by Prof. Dr. H. Rohrbach 


• 1. Introduction 

Dr. Dueball published in the issue of 26.5.42 of these 
'Papers 11 soma results on permutations, in particular for- 

9 • 

mulae on tha number Pj,(a) of permutations of n elements wit: 
k fixed elements. The determination of P, (n) is easily 
carried back to that of. P (n) of the permutation without 

if 

fixed elements. 

r 

In what follows I should like to give a counterpart, 

namely to derive the number S, (n) of permutations of n ele- 

♦ | 

rcents with k sequences, determination of which will be 

a 

carried back to that of S (n) of the permutations without 
sequences. In this connection I say the permutation 


P - 


1 2 
a l a 2 


n 


a 


> 

n - 2. 


n 


contains one sequence if for any i { l~i=n- 1 ) the relation 


( 1 ) 


P 


.1 


a i+l ~ a i + 1 

12 3 4 5 6 
2 3 4 16 5 


holds, E.g., the permutations 


2 


5 123456 
342561 


each have two sequences 


The 

formulae 

result: 



(n-1) 

(2) 

S ic (n) = 

) s 


( Jc ) 



n-1 

(3) 

S 0 (n) = 

21 (-1 
1~0 


o 


(n-k), 
i (n-1) 


i 


) 

) 


(n-i) 


I 


(n*2) . 
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Clear3.y 0 = k = n-i; for k 
.Inserted. For every n •« 2 


n- 1 in (2) 3 (1) a 1 is to be 


o 

3 




511 S 


n-1 


£ 


since the identity 


permutation is the only one with n-1 sequences 


Furthermore 


k 


the permutations of n elements with k sequences, then as 


application is indicated: 

(k) lira E,_(n) 

ix 


n 


CO 


1 


1 


/•! 
1- 9 


JL 

* * 

e 


in particular 


(5) lim E (n) 

C/ 

n 


i 

e 


o . 5678 


C* 1> ^ 


For large values of n, therefore, approximately one third of 

all permutations are free from sequences, i.e., at no point 

* 

show even two elements standing in their natural sequence. 

This result should be of interest perhaps for theoretical 
studies of ciphers. This is the reason I give it here. The 

inspiration to occupy myself with the question of sequenoea 

* • 

in permutations came from Eduard Baron von Staokelberg, a 
fatherly friend, who had found the solution empirically but 

m • 

unfortunately did not live to see it worked out mathematioally 

He died in 1942 as the result of an accident. I wish to 

thank my associate in Prag, Dr. Paul Armsen, for his sub- 

stantial aid in deriving the proofs. 

2. Reduction of S, (n) to S (n) 

k o 

1. Introduction of the basic permutation 


In permutation P let us designate the elements a^a^, 
a as new, according to the following determination: 


* « 


"2 


T - Q -P 
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Dei 


(6) 


~ c> . , a 


± 


10 " 1 


- L 


T V 

- i 


H 


a 


i+1 


( b 


3 l 


\ 


j,k-v 


1 3 
*%•* 


when ec a 4 t 1 

X + JL JL 




{ o . , mien a 

j J + 1 . O i + a. 


a. t 1 


Then the second line of l read s : 


/ 7 "i n n vj h b 

w; 10’ ll 3 ’* 3 lk 3 ° 20 f ' J 21 3 


I. 


a » 


I 


U P 1 

N, 


r 

~ 2 




3 °m 0 3 °ml 3 * 


n this are the k. whole numbei 


’0 


1 

mk 


m 


= 0 by which the line ( 7 ) 


1 *2! 
J* ^ 


broken up into m parts with lengths k.+l {i-1,2, , . . s m ) . 


If 


, « 

X 


th 

kj >0, then the i part cone 

w *n 


ts of k.- sequences; if 


.JL 


•;Ai 


0 then the i 


- th 


Dart consists solely oi 


the number b , 

10 


which forms no sequence with the adjacent number b 


according to (6) 


All 


•h r* 

L» V - 1 J. 


\ 3 




1 + 1,0 


{ V 


. *, *ys * - 


o fix ns 


iii 




i=l 


ur 


sequences and m * n-k 


Let us remove from (7) the elements b-^bpQ, * . 


taxt ; 


lw . .• 

_ V 


i 7 - 


TmiunPi 1 

j 




r h i_ i 


V 


I'h } r 'h r? r pnpr] 7 ■o .*? 1 ‘ill TO! A prir! 


replace each b. by the number c. thereby determined. Then 

wU •» V* .▼ 


the statement. 1 holds: The permutation 
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